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Quantitative specific detection of Staphylococcus aureus
based on recombinant lysostaphin and ATP bioluminescence

Yuyuan Li''?, Zhigiang Mi?, Xiaoping An?, Yusen Zhou?, and Yigang Tong?

1 Guangxi Medical University, Nanning 530021, Guangxi, China
2 State Key Laboratory of Pathogen and Biosecurity, Institute of Microbiology and Epidemiology, Academy of Military Medical
Sciences, Beijing 100071, China

Abstract: Quantitative specific detection of Staphylococcus aureus is based on recombinant lysostaphin and ATP
bioluminescence. To produce recombinant lysostaphin, the lysostaphin gene was chemically synthesized and inserted it into
prokaryotic expression vector pQE30, and the resulting expression plasmid pQE30-Lys was transformed into E. coli M15
for expressing lysostaphin with IPTG induction. The recombinant protein was purified by Ni**-NTA affinity
chromatography. Staphylococcus aureus was detected by the recombinant lysostaphin with ATP bioluminescence, and plate
count method. The results of the two methods were compared. The recombinant lysostaphin was successfully expressed,
and a method of quantitative specific detection of S. aureus has been established, which showed a significant linear
correlation with the colony counting. The detection method developed has good perspective to quantify S. aureus.

Keywords: Staphylococcus aureus, recombinant lysostaphin, ATP bioluminescence, specific and quantitative detection
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GCTTCACCCCGAACACCGACATCATTACCCG
CACAACCGGTCCGTTCCGTAGCATGCCTCAG
AGCGGCGTGCTGAAGGCAGGCCAGACCATC

CACTACGACGAGGTGATGAAGCAGGACGGC

CATGTGTGGGTTGGCTATACCGGCAATAGCG
GCCAACGCATCTACCTGCCGGTGCGCACCTG
GAATAAGAGCACCAACACCCTGGGCGTGCT
GTGGGGCACAATCAAATAAAAGCTT
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Fig. 1 Recombinant plasmid pQE30-Lys digested
with restriction endonuclease BamH I and Hind III. 1:
recombinant plasmid pQE30-Lys; 2: recombinant plasmid
PQE30-Lys digested with restriction endonuclease BamH 1
and Hind III; M: 1 kb ladder DNA marker.
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Fig. 2 SDS-PAGE analysis of expression of
recombinant lysostaphin. M: broad molecular weight
protein marker; 1, 2: negative control pQE30/M15; 3:
pQE30-Lys/M15.
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Fig. 3 SDS-PAGE analysis of purification results of
the recombinant lysostaphin. M: low molecular weight
protein marker; 1: the ultrasonic supernatant of
pQE30-Lys/M15 with IPTG induction; 2-9: purified
recombinant lysostaphin.

7 (

ATCC 25923 E. coli

)€ 4

4 EHBRAKREMEEMTRIE

Fig. 4 Spot test on a LB plate with purified
recombinant lysostaphin. (A) Recombinant lysostaphin.
(B) Negative control PBS.
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x1 ATP MEZES FHRIGTEERERE
Table 1 Data by ATP test method and plate count method

Plate count Luminescence value
Dilution
Average value lg (CFU) 1 2 3 Average value lg (luminescence value)
Original fluid 1 860 000 6.269 513 228746 271277 284327 261450 5.417 389
10! 186 000 5.269 513 36 686 43 586 40 136 40 136 4.603 534
1072 18 600 4.269 513 2583 2254 2152 2329 3.367 169
1073 1 860 3.269 513 305 362 416 361 2.558 709
107 186 2.269 513 43 36 50 43  1.633 468
107 19 1.278 753 0 0 0 0
6 -
y=0.961 3x-0.588 1
51 R=0.995 7
4 L
09| ( 2.3)
] L
0 L
0 1 2 3 4 5 6 7 7
1gCFU
" , . o . ATP
5 FRITEIENEN X RRELZ
Fig. 5 Standard curve of plate count and
luminescence value.
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Fig. 6 Relative luminescence value after recombinant
lysostaphin lysis. 1: Staphylococcus aureus ATCC
25923; 2: 108 E. coli; 3: 095 Salmonella; 4: 012
Stenotrophomonas maltophilia; 5: 002 E. faecalis; 6:
071 A. baumanii; 7: 084 E. coli; 8: 003 Klebsiella

pneumoniae. (26]
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